Los Alamos

CICNCe T

Understanding Inheritance: An Introduction to Classical and Molecular Genetics .. . 1
by Robert P. Wagner

Boxes: Crossing Over: A Special Type of Recombination . . . 32
Early Ideas about Heredity . .. 3 Determining a Genetic Distance . . . 34

The Variety of Cells ... 6 DNA: Its Structure and Components . . . 40

Components of Eukaryotic Cells . .. 8 DNA Replication . . . 42

The Eukaryotic Cell Cycle ... 9 Protein Synthesis . . . 45

Chromosomes: The Sites of Hereditary Information . .. 10 The Genetic Code . . . 48

Mitosis . .. 14 Restriction Enzymes . .. 54

Meiosis ... 15 Gel Electrophoresis . . . 55

Mendelian Genetics . . . 22 Hybridization Techniques . .. 63

Inheritance of Mendelian Disorders . .. 26 The Anatomy of a Eukaryotic Protein Gene . .. 64

Mapping the Genome: The Vision, the Science, the Implementation . . . 68
a round table with David Baltimore, David Botstein, David R. Cox, David J. Galas, Leroy Hood, Robert K. Moyzis,
Maynard V. Olson, Nancy S. Wexler, and Norton D. Zinder

Part I: What Is the Genome Project? ... 71

Classical Linkage Mapping . . . 86
Modern Linkage Mapping with Polymorphic DNA Markers—A Tool for Finding Genes . . . 94
Informativeness of Polymorphic DNA Markers by Carl E. Hildebrand, David C. Torney, and Robert P. Wagner . . . 100

Part II: Maps, Markers, and the Five-Year Goals ... 103

Physical Mapping—A One-Dimensional Jigsaw Puzzle ... 112

The Polymerase Chain Reaction and Sequence-tagged Sites by Norman A. Doggett . . . 128

YAC Library Pooling Scheme for PCR-based Screening by David J. Balding and David C. Torney . . . 135
c¢DNAs and Expressed Genes ... 138

Part II1: Technological Challenges in the Genome Project ... 142
DNA Sequencing . .. 151

Part IV: Implications for Biology and Society ... 164

Unraveling the Chromosome by E. Morton Bradbury . .. 168

The Mapping of Chromosome 16 ... 182
by Norman A. Doggett
Various Classes of Human Repetitive DNA Sequences . .. 186
Collaborations on the Isolation of Disease Genes on Chromosome 16 ... 207
What’s Different about Chromosome 16? by Raymond L. Stallings and Norman A. Doggett . . . 211
Mapping Chromosome 5 by Deborah Grady . . . 216



THE HUMAN GENOME PBOJECT

DNA Libraries: Recombinant Clones for Mapping and Sequencing . .. 218
by Larry L. Deaven

Libraries from Flow-sorted Chromosomes by Larry L. Deaven . .. 236
Computation and the Genome Project—A Shotgun Wedding . .. 250
by James W. Fickett

Decades of Nonlinearity: The Growth of DNA Sequence Data . .. 254
by Christian Burks, Michael J. Cinkosky, and Paul Gilna

SCORE: A Program for Computer-Assisted Scoring of Southern Blots . .. 258
by T. Michael Cannon, Rebecca J. Koskela, Christian Burks, Raymond L. Stallings, Amanda A. Ford,
Philip E. Hempfner, Henry T. Brown, and James W. Fickett

SIGMA: A System for Integrated Genome Map Assembly ... 267
by Michael J. Cinkosky, James W. Fickett, William M. Barber, Michael A. Bridgers, and Charles D. Troup

Electronic Data Publishing in GenBank ... 270

by Michael J. Cinkosky, James W. Fickett, Paul Gilna, and Christian Burks

Rapid DNA Sequencing Based on Single-Molecule Detection . .. 280
by Lioyd M. Davis, Frederick R. Fairfield, Mark L. Hammond, Carol A. Harger, James H. Jett, Richard A. Keller,
Jong Hoong Hahn, Letitia A. Krakowski, Babetta Marrone, John C. Martin, Harvey L. Nutter, Robert R. Ratliff,
E. Brooks Shera, Daniel J. Simpson, Steven A. Soper, and Charles W. Wilkerson

Single-Molecule Spectroscopy in Solution by Steven A. Soper, Lloyd M. Davis, and E. Brooks Shera . . . 286

Members of the Human Genome Center at L.os Alamos National Laboratory ... 297

ELSI: Ethical, Legal, and Social Implications . . . 302
by Gerald Friedman and Richard Reichelt

An Invitation to Genetics in the 215 Century . .. 314
a round table with David Baltimore, David Botstein, Leon Botstein, Robert K. Moyzis,
James D. Watson, and Nancy S. Wexler

Glossary ... 330



